The chemical composition of the essential oils from leaves, stalks and inflorescences of Croton zehntneri obtained by hydrodistillation were analyzed by GC-MS and CG-FID. E-Anethole was the main component of the essential oils of all plant parts. Essential oils of leaves, stalks, inflorescences and E-anethole were tested at different concentrations against instar III larvae of Aedes aegypti and showed LC 50 values of 56.2 ± 0.3, 51.3 ± 0.3, 57.5 ± 0.1 and 69.2 ± 0.5 μg/mL, respectively.
Croton zehntneri Pax et Hoff is an aromatic plant native to northeastern Brazil, and popularly known as "canela de cunhã". The species is used in traditional medicine as a sedative, appetite stimulator, antianorexigen, and for the relief of gastrointestinal disturbances [1] . The essential oil also acts as an intestinal muscle relaxant [2, 3] , central nervous system depressant [4] , and antinociceptive agent [5] . Aedes aegypti is one of the mosquito species responsible for the transmission of both dengue fever and dengue haemorrhagic fever. In recent years, essential oils have received much attention as potent bioactive compounds against A. aegypti. [6] [7] [8] [9] [10] .
Furthermore, because C. zehntneri is characterized by a strong and pleasant odor reminiscent of anise and clove, extracts of its barks and leaves are used in perfumes and as sweeteners in foods and in beverages [11] . The literature reports the chemical composition and larvicidal activity of the essential oil of leaves from C. zehntneri [12] [13] [14] . E-anethole is an important substance used as flavoring in the manufacture of candy, ice cream, chewing gum and alcoholic beverages [15] . As far as we know, there are no reports of either the chemical composition of the essential oils from stalks and inflorescences of C. zehntneri or of their larvicidal activity.
As part of our program to evaluate essential oils from northeastern Brazilian flora, this work reports the composition and larvicidal activity of the essential oils from the leaves, stalks and inflorescences of C. zehntneri, as well as of their major component, E-anethole, against A. aegypti.
The essential oils extracted from leaves, stalks and inflorescences of C. zehntneri were analyzed by CG/MS and the constituents identified and quantified (Table 1) . A total of 30 compounds were identified in the three sample oils and they are arranged in Table 1 in the order of elution from a DB-5 column. The oils were characterized by high amounts of phenylpropanoids. Twenty constituents (98.8%) were identified in the oil from leaves, representing eight monoterpenes. A comparison of our results with those previously reported for leaves of C. zehntneri reveal significant differences. In the earlier report, estragole and eugenol were identified as the main constituents [12] . The essential oils from leaves, stalks and inflorescences and their major constituent, E-anethole, were evaluated against instar larvae of A. aegypti in order to determine their potential as larvicidal agents, and the results are presented in Table 2 . Temephos® (O,O'-(thiodi-4,1-phenylene)bis(O,O-dimethyl phosphorothioate) was used as a control positive.
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Results of larvicidal evaluation showed that the essential oils and E-anethole were very active agents against larvae of A. aegypti, with LC values for the leaf oil of 56.2 ± 0.3 μg/mL, of the stalk oil 51.3 ± 0.3 μg/mL, of the inflorescence oil 57.5 ± 0.1 μg/mL, and of E-anethole 69.2 ± 0.5 μg/mL. The oils were slightly more active than the major compound. This effect may be due to the presence of terpenoid constituents. These substances can serve to increase the transmembrane absorption of lipophilic drugs [16] . 
Extraction of the essential oils:
The fresh leaves (930 g), stalks (720 g) and inflorescences (100 g) of C. zehntneri were subjected to hydrodistillation in a Clevenger-type apparatus for 2 h to afford 1.04%, 0.46% and 0.30% of pale yellow oils, respectively. The yields (w/w) were calculated based on the fresh weight of the plant materials. The isolated oils, after drying over anhydrous sodium sulfate and filtration, were stored in sealed glass vials and maintained under refrigeration before analysis.
Gas chromatography: GC-FI for the quantitative analysis was carried out on a Shimadzu GC-17A gas chromatograph using a dimethylpolysiloxane DB-5 fused silica capillary column (30 m x 0.25 mm, film thickness 0.25 μm). H 2 was used as the carrier gas at a flow rate of 1 mL/ min and 30 psi inlet pressure; split, 1:30; temperature program: 35-180°C at 4°C/ min, then heated at a rate of 17°C/ min to 280°C and held isothermal for 10 min; injector temperature, 250°C; detector used FID, detector temperature, 250°C.
Gas chromatography-mass spectrometry: GC-MS for the analysis of the volatile constituents was carried out on a Hewlett-Packard Model 5971 GC/MS using a non-polar DB-5 fused silica capillary column (30 m x 0.25 mm i.d., 0.25 μm film thickness); carrier gas helium, flow rate 1 mL/min and with split mode. The injector and detector temperatures were 250ºC and 200ºC, respectively. The column temperature was programmed from 35°C to 180ºC at 4ºC/min and then 180°C to 250ºC at 10ºC/min. Mass spectra were recorded from 30 -450 m/z. Individual components were identified by matching their 70 eV mass spectra with those of the spectrometer data base using the Wiley L-built library and two other computer libraries using retention indices as a preselection routine [17] , as well as by visual comparison of the fragmentation pattern with those reported in the literature [18] .
Larvicidal bioassay:
Aliquots of the essential oils tested (12.5 to 500 μg/mL) were placed in a beaker (50 mL) and dissolved in DMSO/H 2 O 1.5% (20 mL).
Instar III larvae of Aedes aegypti (50) were delivered to each beaker. After 24 h, at room temperature, the number of dead larvae was counted and the lethal percentage calculated. A control using DMSO/H 2 O 1.5% was carried out in parallel. For each sample, three independent experiments were run [19] .
